The effect of diethylstilboestrol on gonad development in 
Introduction
Studies on the genetics of sex differentiation in birds lag behind those of mammals and of reptiles. Yet the avian embryo offers advantages in both accessibility and availability and is thus a potentially useful candidate for studying the effects of exogenous substances on the development of the gonads.
A characteristic feature of sexual development in birds is the asymmetry of their gonads. In most species, ovaries are confined to the left side, while the right gonad of females remains rudimentary, but, in certain circumstances, has the potential to develop into a testicular structure (Lillie, 1952) . Moreover, in the early embryo, the left gonad in both sexes has the potential to develop ovarian tissue, while the only potential of the right gonad is for testicular development.
Evidently, the chromosomal sex-determining mechanism is more open to environmental modification than is that of mammals.
Wolff and Ginlinger (1935) reported that injecting diethyl¬ stilboestrol (DES) into incubating chick eggs produces a feminization of male chicks. A simplified method is described by Seltzer (1956; cited by Pincus, 1958) , which, in place of injection, substitutes dipping the eggs into the solutions to be tested. Dipping quail (Coturnix coturnix) eggs that have been incubated for 4 days into an alcoholic solution of 40 mg per 100 ml ethanolic DES achieves a modification of male gonads (Haffen, 1965 In young chick embryos it can be seen clearly in both sexes that the left gonad has an incipient ovarian cortex and is thus potentially hermaphrodite. The cortex normally regresses in male embryos and is altogether absent in the right gonad of either sex, the only potential of which is to develop into a testis (Mittwoch, 1973 (Mittwoch, , 1986 Treating pregnant rats and mice with oestrogen is known to give rise to cryptorchidism (Hadziselimovic et al, 1980) and there is evidence in human males that the administration of oestrogen to mothers during pregnancy also results in an increased incidence of cryptorchidism and inguinal hernia (Depuie, 1984) . A rise in exogenous oestrogen acting on the male fetus has been suggested as a contributory factor for a possible secular fall in the number of spermatozoa and rises in disorders of the testis and the male reproductive tract, including testicular cancer, hypospadias and cryptorchidism (Giwersman et al, 1993) . Since oestrogens are normally present in the uterine environment during pregnancy, the fast devel¬ opment of the male embryo and the early secretion of testosterone by the fetal testis, before high oestrogen concen¬ trations are established, may be a necessary adaptation in the development of eutherian males (Mittwoch, 1993 
